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Controlling transmission in restaurants is an important
component of public health and social measures for
coronavirus disease. We examined the effects of res-
taurant measures in Hong Kong. Our findings indicate
that shortening operating hours did not have an effect on
time-varying effective reproduction number when capac-
ity was already reduced.

s of April 14, 2021, a total of 11,608 cases and

207 deaths from coronavirus disease (COV-
ID-19) had been reported in Hong Kong (1). A series
of community epidemics have occurred, the largest
of which have been the third wave in June-October
2020, which had 3,978 cases, and the fourth wave in
November 2020-March 2021, which had 6,048 cases.
To suppress local transmission of COVID-19, the
government implemented a combination of public
health and social measures (PHSMs): bar closures,
restaurant capacity restrictions and opening hour
restrictions, bans on live music performances and
dancing, and work-from-home advisories (2). On-
going assessment of the effect of these measures on
transmission can guide evidence-based policy. One
type of location in which COVID-19 transmission
is known to occur is restaurants (3). Earlier studies
have evaluated the impact of PHSMs, including re-
strictions on large group gatherings (4-6), but the
specific effect of restaurant measures was not stud-
ied. Here we focus on the effect of restaurant mea-
sures on transmission in Hong Kong.

We collected details and time of implemen-
tation of each intervention of all the PHSMs ap-
plied during the third and fourth waves from the
official reports of the Hong Kong government (7)
(Appendix Table 1, https:/ /wwwnc.cdc.gov/EID/
article/28/3/21-1015-Appl.pdf). In wave 3, a ban
on dine-in service after 6:00 Pm was in force during
July 15-August 27, 2020 (Figure, panel A). Other
PHSMs were implemented on the same day and
kept in place for longer. Wave 4 was initiated by
multiple superspreading events in a network of
dancing venues. A ban on dine-in service after 6:00
pM was implemented on December 10, 2020, which
was a week to a month later than the implementa-
tion of other PHSMs (Figure, panel B). Hence, we
could disentangle the effect of shortened dine-in
hours from other measures. No other PHSMs were
implemented before the study period.

To determine the effect of the ban on dine-in ser-
vices after 6:00 rm, we applied a previous approach
to estimate time-varying reproduction number (R)
(8,9). Then, we fitted LASSO regression models to
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Figure. Use of public health and social measures (PHSMs) to reduce transmission of coronavirus disease in 2 waves of the epidemic,
Hong Kong, 2020-2021. A) Incidence and implementation of PHSMs during wave 3, June 15-September 30, 2020. B) Incidence and
implementation of PHSMs during wave 4, November 1, 2020—March 20, 2021. Dark and light gray bars represent the incidence of
unlinked local cases and linked local cases of coronavirus disease in Hong Kong. Linked local cases are cases that are linked initially or
after epidemiological investigation. Effective periods of PHSMs related to restaurants are shown in shaded areas in different colors.

log(R)) to assess the effect of the ban on dine-in ser-
vices after 6:00 pm on R, accounting for the effect
from other PHSMs (10). We allowed for a 7-day lag
between implementation of a measure and its effect
on incidence, to account for the incubation period. In
both waves, we grouped the PHSMs other than ban
on dine-in services after 6:00 Pm into a single variable

Table. Effect on time-varying reproduction number of public
health and social measures in waves 3 and 4 of COVID-19, Hong
Kong, 2020-2021

% Change in Ry

PHSM (95% CI)
Model 1
Wave 3
Ban on dine-in service after 6:00 PMt 0
>3 other PHSMst -53 (=59 to —44)
Wave 4
Ban on dine-in service after 6:00 PM 0
>3 other PHSMs —40 (47 to —28)
Model 2
Wave 3
Ban on dine-in service after 6:00 PM 0

>3 other PHSMs, excluding basic civil
service arrangement
Wave 4
Ban on dine-in service after 6:00 PM 0
>3 other PHSMs, excluding basic civil -38 (-46 to -27)
service arrangement
*Wave 3 was June 15-September 30, 2020; wave 4 was November 1,
2020-March 15, 2021. COVID-19, coronavirus disease; PHSM, public
health and social measure; Ry, reproduction number.
tBecause of variable selection and regularization in LASSO regression,
the regression coefficient was shrunk to 0 in the model.
FOther PHSMs include restricted headcount in restaurants, ban on group
gatherings, bar closure, flexible civil service arrangement, and ban on live
performances and dancing activity.

-51 (=57 to -43)
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to indicate the period when >3 of these other PHSMs
were in place.

We estimated that the ban on dine-in services af-
ter 6:00 pm did not reduce R, in both waves, but other
PHSMs were associated with substantial reductions
in R. In wave 3, R rose rapidly to 4.5 on June 27,
2020, but ~1 week after measures were applied it was
<1.0 (Appendix Figure, panel A). Implementation of
>3 other PHSMs was associated with a 53% (95% Cl
449%-59%) decrease in R, (Table).

In wave 4, R, increased to 3.1 on November 16,
2020, and then decreased to 1.0 after PHSMs began
(Appendix Figure, panel B). Implementation of >3
other PHSMs was associated with a 40% (95 % CI 28%-
47%) decrease in R . Another model that excluded ba-
sic civil service arrangement in other PHSMs showed
that a ban on dine-in service beginning at 6:00 pm did
not have an effect (Table). We performed sensitivity
analysis to remove the effect of superspreading in
wave 3 by changing the start date to July 1, 2020; we
found the ban on dine-in service from 6:00 Pm did not
have an effect (Appendix Table 2).

Our analysis suggested that the PHSMs were
critical for suppressing the third and fourth waves
of COVID-19 in Hong Kong. However, we found
that a ban on dine-in hours after 6:00 pm might not
have had an effect in both waves when capacity
was already reduced. A complete closure of restau-
rants in Hong Kong would have considerable so-
cial impact because dining out is very common. We
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hypothesize that encouraging restaurants to extend
dine-in hours, but with capacity restrictions to re-
duce crowding, could be a reasonable approach to
reduce transmission.

A limitation of our analysis is that we cannot
distinguish the effect of some PHSMs because they
began simultaneously. We cannot rule out that a ban
on dine-in service after 6:00 Pm might have an effect
if it began earlier than other PHSMs or in regions
with high incidences. In addition, changes in R, are
a consequence of individual behavioral changes such
as avoiding crowded areas; increasing incidence and
implementation of multiple PHSMs could raise the
public’s perception of risk. Determining the effective-
ness of alternative PHSMs would provide evidence-
based guidance on control strategies.
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To help clarify the clinical manifestations, diagnosis, and
treatment for Whipple disease, we report a case of a man
in China infected with Tropheryma whipplei. The patient
had multiple subcutaneous nodules as the only manifes-
tation, which was not consistent with the typical symp-
toms of T. whipplei infection.

hipple disease was reported in 1907 and is a
chronic infectious disease caused by the bacte-
rium Tropheryma whipplei (1). This disease can involve
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Appendix

Additional Methods

We used LASSO time-series regression to compute the association of restaurant
measures and reduced transmissibility (log(R;)). Ban on dine-in service after 6:00 P.M. was
treated as one dummy variable. Restricted headcount in restaurants, ban on group gatherings,
closure of bars, flexible working arrangements, and ban on live performances and dancing
activity were grouped as a second dummy variable to indicate whether >3 other public health and

social measures (PHSMs) were implemented on any day.

In model 1, x;; includes ban on dine-in service from 6:00 .M. in waves 3 (June 15—
September 30, 2020) and 4 (November 1, 2020—March 20, 2021), and >3 other PHSMs in waves

3 and 4. In model 2, x;; includes ban on dine-in service from 6:00 PM in waves 3 and 4 and also

>3 other PHSMs, excluding basic civil service arrangement, in waves 3 and 4.
Mathematically, the equation for model 1 is

Log(R;) = ;1 * Ban on dinein service after 6:00pMin Wave 3 + B, *
> 3 other PHSMs implemented in Wave 3 + 35
* Ban on dinein service after 6:00 PM in Wave 4 + [, *

> 3 other PHSMs implemented in Wave 4

The equation for Model 2 is
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Log(R;) = B; * Ban on dinein service after 6:00 p.M.in Wave 3 + B, *
> 3 other PHSMs implemented excluding basic service arrangement in Wave 3 + 33
* Ban on dinein service after 6:00 PM in wave 4 + B, *

> 3 other PHSMs implemented excluding basic service arrangement in Wave 4

The likelihood is as follows:

n p
Llasso(ﬁ) = Z(log(Rt) - zxtjﬁj)z + AZlﬁll
t=1 I =1

A is the amount of shrinkage and was determined within 1 standard error from the

minimum by cross-validation.

All analysis was conducted in R version 3.6.1 (http://www.r-project.org ).

Appendix Table 1. Public health and social measures included in analysis of their impact in control of coronavirus transmission*

Effective period

PHSM Details Wave 3 Wave 4

(1) Ban on dine-in Catering premises must stop selling or Jul 15-Aug 27 Dec 10-Feb 17
service from 6:00 supplying food or drink for consumption on
PM their premises from 6:00 PM to 4:59 AM the

subsequent day.

(2) Restricted No more than 2 (or 4) people can sit together Jul 15-Oct 29 Nov 16 to date
headcount in at one table within any catering premises
restaurants and not more than 50% of their seating

capacity is allowed.

(3) Ban on group A group gathering of more than 2 people in Jul 29-Sep 10 Dec 2—-Feb 23
gatherings public places is prohibited.

(4) Closure of bars All bars, pubs and nightclubs must be Jul 15-Sep 17 Dec 2 to date

closed.

(5) Civil servants adopt Basic service arrangement: All government Jul 15-19; Aug 24— Nov 20-Dec 1; Jan
working from home employees should have flexible work Sep 14 28-Feb 17
(WFH) schedule provided that limited public
arrangements services would be maintained.

Minimal service arrangement: Apart from Jul 20—-Aug 23 Dec 2—-Jan 27

those departments providing emergency and
essential public services, all government
employees should work from home.

(6) Ban on live Live performances and dancing activity are Jul 15-Oct 29 Nov 22 to date
performances and not allowed in catering premises (and
dancing activity clubhouses in Wave 4).

*Data were current to March 31, 2021.PHSM, public health and social measures.
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Appendix Table 2. Sensitivity analysis of impact on time-varying reproduction number of public health and social measures in
waves 3 and 4 of coronavirus disease, Hong Kong, 2020-2021*

PHSM % Change in R;(95% CI)
Model 1
Wave 3
Ban on dine-in service from 6:00 PMt 0
>3 other PHSMst -47 (-54 to -37)
Wave 4
Ban on dine-in service from 6:00 PMt 0
>3 other PHSMs -33 (-42 to -19)
Model 2
Wave 3
Ban on dine-in service from 6:00 PMt 0
>3 other PHSMs, excluding basic civil -44 (-51 to —34)
service arrangement
Wave 4
Ban on dine-in service from 6:00 PMt 0
>3 other PHSMs, excluding basic civil =29 (-39 to -17)

service arrangement

*Wave 3 was June 15-September 30, 2020; wave 4 was November 1, 2020—March 20,
2021. COVID-19, coronavirus disease; PHSM, public health and social measure; Ry,
reproduction number.

1Due to variable selection and regularization in LASSO regression, regression coefficient
was shrunk to 0 in the model.

3Other PHSMs include restricted headcount in restaurants, ban on group gatherings, bar
closure, flexible civil service arrangement, and ban on live performances and dancing
activity.
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Appendix Figure. Transmissibility of coronavirus disease (COVID-19) in 2 waves of epidemic, Hong
Kong, 2020-2021. A) Effective reproduction number (Rt) during wave 3, June 15-September 30, 2020.
The red line and pink shaded area represent the estimated Rt and 95% Cls respectively. The dotted line
indicates the critical threshold of Ri=1. B) Effective reproduction number during wave 4, November 1,
2020-March 20, 2021.
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